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lo.  b  -A4  - 


Tc  determine  whether  the  antiproteol  ytic  activity  of  bo  vine  blood 
against  trvpain  and  plasmin  is  due  to  one  inhibitor  or  to  separate  pro¬ 
teolytic  nhibitors. 


Antiproteolytic  assays  for  bovine  serum  gave  an  average  value  of 
11  A  2  for  the  ratio  of  trypsin  ‘nhihiting  Ic  plasnrsin  inhibiting  acti  t y 
Ammonium  sulfate  i  r  actionation ,  electrophoresis  and  heat  inactivation 
were  employed  in  an  attempt  to  Separate  ap.iiiryptic  and  ant*p!*sm  ic 
activity.  Howt  .  tr,  no  » i  ynii  ican  t  changes  from  the  above  .»nti,  •  vpsin/ 
antipiasmin  ratio  were  r  rved  with  the  different  inhibitor  preparation- 
The  results  obtained,  therefore,  are  in  agreement  with  the  assumption 
that  the  antjtrvpiic  and  antir'asmio  a,  ivity  of  bovine  blood  i*  due  to  i 
sir  ;'’*  inhibitor. 


Farther  purification  of  the  antiproteolytic  preparations,  obtained 
by  electrophoresis  of  crrt.vn  bovine  plasma  fractions,  sc  indicated 
These  studies  should  be  extended  to  human  blood 
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abstract 


STUDIES  ON  THE  ANTIPROTEOLYTIC 
ACTIVITY  OF  BOVINE  BIOOD 


OBJECT 

To  determine  ..-hether  the  antiproteolvtic  activity  of  bovine  blood 
against  trypsin  ami  pbjnun  is  due  to  one  inhibitor  or  to  separate  pro¬ 
teolytic  inhibitors. 

R  £SU  I  T5  AN O  CONCLUSIONS 

A .rtiproteolyti  ■  assays  for  bovine  serum  gave  -in  average  value  o' 
i  1  -f-  l  for  the  ratio  cf  trypsin  inhibiting  to  pkamin  inhibiting  activity. 
Ammonium  sulfate  f ract;oi»»ti~<n,  electrophoresis  and  Heat  inactivation 
wei  employed  in  an  attempt  to  separate  ao.titrypti  *  and  anfiplaamic 
activity.  However,  no  significant  changes  from  the  above  antitrypsin/ 
antiplasrnin  ratio  were  obse rved  with  tne  different  .nhibitor  preparations 
The  result*  obtained,  therefor*,  are  in  agreement  ,th  the  - ...  sup'  pt  ion 
that  the  anti  tryptic  md  antiplasroic  activity  of  bovi  . e  blood  \*  due  U  a 
single  inhibitor. 

R  e CO M M E N D A  Tl ONS 


Further  puruiCJtinn  of  the  antiproteolvtic  preparations,  obtained 
by  electrophoresis  of  certain  bovine  plasma  fractions,  is  indicated. 
These  studies  should  be  extended  to  human  blood. 
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l; DIES  ON  '!  H£  AN  TIPRO  I  KOl.'i 
ACTIVITY  OF  BOVINE:  BLOOD 


INTRODUCTION 


It  has  bee-  known  tor  some  time  tb.ii  mammalian  blood  inhibits 
trypsin  and  plasm. m.  The  problem  of  specificity  >t  this  anfiproteolvtic 
activity  is,  at  present,  still  not  resolved.  Several  investigators  { 1  - S } 
have  presented  evidence  for  the  presence  m  human  >f  different 

inhibitory  agents,  which  vary  in.  tneir  specific  effect  on  trypsin  and  on 
p  1  a  9  n  i n 

1  he  present  work  is  concerned  with  a  comparison  of  the  a  nil  tryptic 
and  antiplasmic  activities  of  various  bovine  plasma  fractions  using 
casej;.  a*  a  substrate  Th  t  ratio  of  antitryptic  to  aotipla  srmc  activity 
for  the  various  inhibitor  fractions  prepared  was  used  as  an  index  of 
whs* tb » r  or  not  aii  ot  ihe  ant: proieol yt i c  activity  of  bee!  blood  against 
trypsin  and  piasmm  is  ■.*.  to  one  inhibitor  or  to  separate  proteolytic 
inhibitors.  The  data  obtained  are  in  agreement  with  the  assumption 
that  the  antiprotcolytic  activity  of  beef  bl.od  .  r-  ;nt»'  trypsin  and  plasrinn 
is  ex  ried  by  a  singular  inhibitory  factor 

11  •  >-<>t,rtlMh.N  !  AL 

A.  Preparation  of  Various  Antiproteolytic  F r actiont  ■  r  om  bovine 

P  1  a  s  m  a . 

Ihe  procedure  for  obtaining  inhibitor  fractions  I  and  I!  is 
s-rruiar  to  tha4  employed  by  I  coins  and  his  associates  (6)  and  by 
Peanaskv  and  Laskowski  (;). 

!.  Inhibitor  Fraction  Oxalated  bovine  blood  « \  collected 
at  the  slaughter  house,  and  centrifuged  at  4°  C  To  one  liter  of  oxa’.Ateo 
plasma,  cooled  to  )-S°  C,  was  added  I S00  ml  of  0.  saline.  After 
thorough  mixing.  huS  gm  of  ammonium  sulfate  was  slowly  added  with 
stirring  and  the  solution  was  allowed  to  stand  at  0-%°  C  for  at  least 
v  hours.  After  i  e nt  r itugaf mo  in  the  cold  for  AS  mm  at  S  V 0 0  g,  the 
supernatant  was  adjusted  to  pH  i.  >  to  8  with  S  N  sulfuric  acid  After 
stirring  for  10  win  it  4°  C,  the  solution  was  centrifuged  at  C  for 
4S  min  at  1  IDO  g,  the  precipitate  was  discarded  and  the  supernatant 
.immediately  *dj_»'ed  to  pH  b  to  7  with  S  N  sodom.  h-d  r  oxide .  1''  e  i.-h 

i  00  ml  of  solution  .18  OS  gm  of  ammonium  sulfate  was  stow'  adde  '. 
with  constant  stirring.  After  standing  for  about  4  hours  m  the  re:  .  ye-  - 
ator  the  solution  was  -  ••  *  -  if  c-d  .  V.  j  ii.r  rr.uM::!  x  a  s  u  ■  s  .  ..A 


tb  orecipitate  dissolved  in  a  minimum  of  disti  wed  water  and  dial v zed 
against  distilled  water  at  4°  C.  After  dialysis,  the  protein  concentration 
of  the  solution  was  adjusted  to  !%  by  the  addition  of  distilled  water  r.d 
42  gm  of  ammonium  sulfate  was  added  with  stirring,  at  -oom  temper¬ 
ature,  for  each  100  ml  of  solution.  After  standing  at  room  temperature 
overnight,  the  solution  was  centrifuged.  To  the  supernatant,  7  gm  of 
ammonium  sulfate  was  added  for  each  IDO  ml  of  the  original  l9^  protein 
solution.  After  standing  for  4  to  6  hours  at  room  temperature,  the 
solution  was  centrifuged  and  me  obtained  precipitate  dissolved  in  a 
minimum  amount  of  d; sHlleo  water.  After  dialysis  against  distilled 
water  at  4°  C,  the  solutio.  was  lyophiliacd  (inhibitor  fraction  I). 

2.  Inhibitor  Fraction  II.  This  preparation  was  obtained  by 
further  fractionation  of  inhibitor  fraction  1  with  ammonium  sulfate 
inhibitor  fraction  I  was  dissolved  in  0.  saline  at  a  orotein  concert  - 
triiitii  of  !Ti.  For  each-  100  ml  of  the  solution  35  gm  of  ammonium 
sulfate  was  add  .  d  with  stirring  at  room  temperature.  Any  precipitate 
formed  was  removed  bv  centrifugation,  and  the  supernatant  after  cooling 
to  0"''  C  adjusted  to  pH  4.  0.  After  stirring  for  10  mtn  at  0°  C.  the  so  - 
:ution  was  centrifuged  in  the  cold  and  the  supernatant  adjusted  to  pH 
7  0.  Seven  gm  of  ammonium  sulfate  were  added  for  each  100  m!  of  the 
initial  solution  and  the  mixture  left  standing  at  room  temperature  for 
4  to  6  hours.  Any  resulting  precipitate  w»i  removed  bv  centrifugation 
and  !  4  gm  of  ammonium  sulfate  for  each  100  ml  of  the  intual  solution 
was  adued  to  the  supernatant.  The  entire  procedure  was  repented  three 
times  or  until  no  precipitate  wa»  formed  except  in  t hr  final  fraction 
j.  -enpitatea  belweer  67  to  ammonium  sulfate  saturation.  the  final 
0.  8  SAS  precipitate  was  dissolved  in  distilled  water,  dialysed 

against  distilled  water  at  4°  0  and  lyophshxed  finmoitor  tracncin  !i). 

The  various  intermediate  fraction*  obtained  bv  f  r* r  tionat  tr o 
of  plasm*  by  ammonium  satiate  preripitat.oi.  were  found  to  exert  none 
or  only  all  ghf  a  ntiproteolytxc  activity  per  mg  protein  when  compared  to 
tne  final  inhibitor  fraction*  I  and  II. 

B  Flectrophoretn  Separation  of  Inhibitor  Fraction  II. 

A  continuous  paper  elect  rophore  s  ;•  technique,  as  described 
bv  Selden  and  Weatphai  (8).  *u  employed  for  further  fractionation  of 
inhibitor  f ract'on  11.  The  preparation  was  dissolved  in  Michaelis 
buffer  (pH  d.  p,  ,t  t  it.  051  at  ~  protein  concent i  a  tior:  of  about  6  V  The 
solution  was  fed  onto  Whatman  ?  MM  pap*  -  tor  '<4  hour*,  .it  an  ap;>;:e  . 
pot« -—I  f-Zhv  ~  h*  •'v.n;  !  nertrooharr  mi  pitt«  .  n  ahowet!  essential'. 

4  fractions  of  different  mobilities 


C.  Heat  Inactivation  Studies 


Inhibitor  fraction  I  or  II  in  concentrations  of  l.  2%  in  Tharr-NaCl 
buffer  .-ere  heated  at  varying  temperature  j  and  length  of  time,  as  in¬ 
dicated  in  Tables  3  to  5,  cooled  rapidly  in  ice  water  and  tested  subse 
quently.  For  antiprcteolytic  assays  the  solution  was  diluted  with 
Tham  -N'aCl  butter  to  a  concentration  optimal  for  the  determination  of 
the  antiprciteo!  vtsc  activity.  I..  all  ;  ,  the  antiproteolytic  activity  of 

the  heated  material  was  compared  with  rnat  of  an  unheated  control  sample 

D.  F n z y rp e  Preparations 
i .  T  rvpsir. 

A  stock  solution  was  ore  pa  red  which  containe"’  1  to  4  mg 
of  crystalline  salt  free  trypsin*  in  100  ml  of  0  0025  N  hydrochloric 
acid . 


2  pi as nun 

Two  hundred  grr  of  dried  human  plasma  fraction  III**  were 
finely  ground  and  extracted  with  4  lifers  of  0.  2.  N  sulfuric  acid  for  half 
an  hour  at  room  temperature  (9i.  About  10  grr.  of  Celite  was  .idded  to 
the  mixture  which  w  -»  *  filtered  rapidly  through  a  Buchner  funnel.  The 
filtrate  wus  immediately  adjusted  to  pH  7  to  7.  5  with  4  N  sodium  hv  - 
dr  oxide  -.md  ammonium  sulfate  was  added  slowly  with  stirring  to  20\ 

»»;  irat. on  (!4  gm  of  sal  o-  each  100  ml  of  solution)  The  solution 
was  filtered  with  the  aid  of  hte  through  a  Buchner  funnel,  a  ml  the 
same  amount  of  ammonium  sulfate  as  used  in  the  first  precipitation 
was  added  to  the  filtrate  The  mixture  was  allowed  to  stand  at  4°  C 
for  ,  to  4  ho  -*  and  the  p:  -eipitate,  -obtained  J.ftc:  centrifugation  at 
4°  C,  for  1  ho.*,  at  !  100  g.  was  dissolved  in  3  00  ml  of  M/15  phosphate 
buffer  (p  i  T  1.  2).  To  the  solution  were  added  1000  units  of  streptokinase  *** 
for  each  gm  ot  fraction  Ml  used  as  starting  material.  The  mixture  was 
allowed  tc  stand  for  i  5  to  50  mic.  at  25  ;<_•  26°  C,  adjusted  To  pH  3.  ">  with 
!  N  hydrochloric  acid  and  diaivseri  against  N 1000  hydrochloric  acid 
at  4°  C,  until  free  .d  sulfi'e  ions  The  crude  plasmitt,  obtained  after 

♦Obtained  rom  V*  orthington  Biochemical  Sales  Corop.inv.  r'reeh..ld. 

New  Jersey. 

•♦Obtained  through  the  courtesy  of  the  American  National  Red  Cross 
and  kindly  supplied  to  us  by  the  latter  Laboratories 

•♦•Strepto''-n»sr  -St  reptodorr.a  se  Variuase  was  supplied  to  us  through 
the  generosity  of  Lederie  Laboratories 


lyophilization,  was  made  .ip  to  a  i%  solution  in  N/'  I  O'VO  hydro-. '  ric 
acid.  Sodium  chloride  was  added  to  a  concentration  of  irc  and  th 
mixture  kepi  at  4°  C  for  5  to  4  hours.  Any  precipitate  torrr'  i  was  re¬ 
moved  bv  centrifugation  and  the  suoernatant  was  brought  to  20  '%  sodium 
chloride  concentration.  After  standing  for  2  hours  at  4°  C,  the  pre¬ 
cipitate  was  removed  bv  centrifugation,  dissolved  in  N  /  1000  hydrochloric 
acid,  aic'vzed  against  N  /  1000  hydrochloric  acid  in  the  cold,  and  then 
lvophilized,  The  partial'y  py-.fied  plasmin  preparation  was  quite 
soluble  in  distilled  wa*»r.  It  was  found  that  the  proteolytic  activity  of 
this  plasmin  preparation  was  apparently  of  a  similar  order  as  the  human 
plasmin  preparation*  of  Fishman  and  Kline  (10),  who  employed  a  some¬ 
what  different  preparation  procedure. 

E.  Casein  Substrate 

A  I?-  casein  (11)  Solution  was  prepared  by  heating  1  gm  of 
casein  in  100  ml  of  pH  7.4  phosphate -saline  buffer  ir  a  water  bath  for 
15  min.  After  filtration  from  traces  of  insoluble  material,  the  solution 
wa*  stored  in  a  refrigerator.  A  fresh  solution  was  made  every  %  weeks. 

D.  Assay  Procedure 

1.  Antiftbnnolytir  Test 

in  earlier  experiments,  attempts  wm-  made  to  de¬ 
termine  also  the  antifibnnoiytic  activity  osf  inhibitor  fractions  for 
trypsin  and  human  plasmin.  It  was  observed,  however,  in  agree¬ 
ment  with  Sherry  and  his  associates  (12.  Is),  that  the  determine  - 
tion  of  fibrinolytic  activity  of  streptokinase  activated  human  plas¬ 
minogen,  using  bovine  fibrinogen  and  thrombin,  may  give  e » roneoua 
results  This  lack  of  reliability  of  the  test  was  found,  in  agree¬ 
ment  with  Sherry  and  hi*  associates  (12,  1  )),  to  be  due  to  possible 

contaminate  ;  of  the  iwvir,.  fibrinogen  and  thrombin  with  plasminogen 
which  is  converted  to  plasmin  bv  the  streptokinase  activated  human 
plasnir  As  a  result  of  these  findings,  thy  antifibnnoiytic  assay 
was.  at  present,  di  e  continued  and  the  results  on  the  aotifibr  nolvtic 
activity  of  various  inhibitor  fractions  Thu*  far  obtained  have  been 
omitted  from  Hus  presentation 


•Kindly  supplied  to  us  bv  Pr.  David  L.  Ki.r.r,  Yale  Men  teal  ochov-i. 
New  Haven,  Connects  ;»!. 


2.  Antiproteolytic  Test 

A  modification  of  the  methods  of  Kunitz  (14)  and  of  Rernmert 
and  Cohen  (15)  was  employed  for  determining  proteolytic  and  antiproteo- 
lytic  activities  using  casein  as  substrate. 

3.  Reagent  s 

TCA:  A  5%  solution  oi  trichloroacetic  acid  (Mallinckrodt - 
USP  Grade)  w»b  made  in  distilled  \vster. 

THAM  -NaCi  Buffer:  12.5  gm  of  risfhydroxymethyl) 
minomethane  was  dissolved  in  500  ml  of  distilled  water.  After  addition 
of  20  g-m  of  sodium  chloride  and  85  ml  of  1  N  hydrochloric  acid,  the 
firal  volume  was  brou  ght  to  2  liters  with  distilled  w»t*r  aiK,  tl.u  pH  ad  - 
jut* ted  to  7.25,  A’.i  inhibitor  preparation',  were  dissolved  ir.  this  buffer. 

a.  Determination  of  Antiproteolytic  Activity.  To  1  ml 
of  buffered  inhibitor  solution  was  added  1  ml  of  standardised  plasmin 
or  typsin  solution*.  Inhibitor  and  ensyme  "ere  permitted  to  react  for 
i'0  min  at  25  to  26°  C;  2  ml  of  1%  casein  solution  was  then  added  and  the 
mixture  incubated  for  30  min  at  35°  C  i  1°,  As  blanks  suitable  controls 
were  set  up  fe'nsyme  activity  was  stopped  in  the  blanks  immediately 
after  *he  addition  of  the  casein  solution  and  in  the  samples  after  30  min 
incubation  st  35'1  C  1  1°  by  the  addition  of  5  m*  of  trichloroacetic 
acid.  The  tubes  were  allowed  to  stand  at  room  mr-perature  for  2  hoc"* 
vith  occasional  shaking.  The  precipitate  was  then  removed  by  filtration 
through  5  Jr  S  #58<?  filter  paper,  ’’"he  optical  density  of  the  TCA  filtrstes 
***»  read  at  280  mu  s gainst  appropriate  blanks  in  a  Beckman  DU  Spectro- 
photr-mete  r.  All  untiproieolytic  activity  deterrninati  ->ns  vrere  cirrte.'ii 
out  ir  duplicate  or  triplicate. 

b  Definition  o<  Proteolytic  and  Antiproteolytic  Activity. 
Ten  trypsin  or  ten  plasmin  units  sere  arbitrarily  defined  as  that  degree 
of  proteolytic  activity  which  would  produce  an  optical  density  of  0.  500 
after  incubation  with  casein  for  30  min  at  35°  C -i  5°.  It  was  fovund 
that  68  y  of  the  r yrstailine  trypsin  used  coriespond  to  ten  proteolytic 
trypsin  units.  Cor  r*.  ^pond ingly ,  one  antitrypsin  or  one  antiplasmin 


•  It  was  :nd  >.i*f  *  jluticr.s  containing  approximate! v  10  v  of  trypsin 
or  2  mf  fi  plaimm  per  Ml  vere  moil  suitable  for  these  antiproteolytic 

studie s . 
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unit  would  be  equal  to  that  amount  of  the  inhibitor  preparation  capable 
of  inhibiting  1  unit  of  tryp3in  (6.  3  y  )  or  of  plasmin  respectively.  Re¬ 
spective  curves,  obtained  by  plotting  optical  density  against  the  enzyr  • 
units,  were  used  to  calculate  the  antiproteolytic  activity  of  an  inhibitor 
preparation  for  trypsin  and  for  plasmin  respectively  {Fig.  1  and 
» he  best  repr'xluciblc  and  most  reliable  determinations  were  found  to 
fall  in  the  straight  line  part  of  the  curves. 

In  the  ass&y,  the  difference  between  the  number  of  pro¬ 
teolytic  units  in  the  standard  enzyme  solution  and  in  the  enzyme  so¬ 
lution  containing  the  inhibitor  is  indicative  of  the  number  of  enzyme 
unit*  inhibited.  The  antiproteolytic  activity  of  an  inhibitor  fraction  has 
been  expressed  as  antitrypsin  and  antipla srt'in  units  per  mg  of  prepa¬ 
ration  and  formed  the  basis  for  the  calculation  of  the  ratio  of  antitrypsin 
to  antiplasmin  i-ctivity 

HI.  RESULTS  AND  INTERPRETATION 

The  average  value  for  .he  antitrypsin /antiplasrmn  ratio  for  the 
various  preparations  reported  and  several  others  not  included  in  this 
presentation  w^s  found  to  be  111  A*  can  be  seen  from  Table  ),  the 
ratio  between  untitryptic  and  anti  plasmin  activity  was  li,  1  for  beef 
serum.  Several  investigators  (if>,  17,  13)  have  already  reported  that 
the  inhibition  of  plasmin  requires  a  higher  concentration  orf  serum  or 
plasma  than  is  necessary  to  inhibit  trypsin  of  equal  proteolytic  potency. 

Should  anv  septa  ration  of  the  antitrypsin  and  antiplusmin  activity, 
present  in  beef  blood,  occur  during  the  various  stages  of  purification 
cr  heat  inactivation,  one  would  expect  a  corresponding  change  in  the 
antitr  ypsin /antiph.  smin  ratio  a  a  established  for  beef  serum.  Inhibitor 
fractions  1  ' nd  II,  obtained  by  ammonium  su’^ate  fractionatio-  of  bovine 
plasma,  gave  an  antitrypsin. 'antiplasmin  ratio  of  9.  9  and  1Z.  3  res¬ 
pectively,  falling  within  the  ranee  of  the  antitrypsin /anf  plasmin  ratio 
established  ior  bovine  irrurr. 

Table  ?  presents  the  results  obtained  by  electrophoretic  separation. 
Most  of  the  antiproteotvtic  activity  was  obviously  concentrated  in  the 
frst  moving  component.  The  antstryptic  activity,  found  for  fractions 
D  and  E,  would  induafe  that  1  mg  of  these  inhibitor  preparations  would 
inactivate  about  0.  9  mg  of  crystalline  trypsin.  The  data  of  Table  Z  also 
iilsutrate  fha;  no  significant  change  in  the  antit  ryosin /ancip'astT  .  r  ratio 
we#  tound  for  a.iy  of  the  fractions  obtain  td  by  elcc .  r  opboresi  s. 

Table*  >  through  S  present  the  result*  of  heat  inactivation  ex 
per  intent*  with  inhibitor  fractions  i  ar.d  II.  The  data  ihow  that  the 
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antitrypsin /antipiasmin  ratios  for  the  various  heated  pr  rations  held 
reasonably  constant,  exhibiting  only  minor  variations  el!  within  the 
range  of  experimental  error.  It  would  appear,  therefore,  that  the 
thermal  destruction  of  antitryptic  and  antipiasmin  activities  occurred 
at  the  same  rate.  It  seems  that  the  more  purified  inhibitor  fraction  II 
is  somewhat  more  heat  stable  than  inhibitor  fraction  I  (Table*  4  and  5). 

bhulman  (2)  reporteu  that  heating  of  human  serum  at  60°  '  for  20 
min  decreased  antitryptic  activity  to  10%  of  its  original  value  while 
the  ability  to  inhibit  plasmin  remained  practivally  unchanged.  As  can 
be  seen  from  the  data  of  Tebie  3,  comparatively  little  loss  in  antitryptic 
activity  of  inhibitor  fractions  I  and  II  occu'ttd  on  heating  at  60°  C  for 
45  min.  It  ia  quite  possible  that  human  blood  may  contain  a  heat  labile 
specific  antitrypsin  inhibitor  which  i*.  apparently,  not  present  in  bovine 
blood.  Recently  Shulroan  (19)  described  an  antitrypsin  preparation  from 
human  plasma  which  is  comparatively  heat  stable.  The  possible  identity 
of  this  inhibitor  with  ihe  antiproteolytic  factor  from  bovine  blood  ha*  utill 
to  be  elucidated. 

i  v .  DISC  UST’QN 

The  preaent  finding*  a r*  in  agreement  with  the  assumption  that 
the  antiproteolytic  activity  of  bovine  blood,  measured  against  trypsin 
and  p'asmjn,  is  due  to  a  single  inhibitor.  The  results  are  in  contrast 
to  the  evidence  for  the  presence  in  human  blood  of  different  proteolytic 
inhibitors,  which  differ  in  their  specific  effect  or.  irypsin  and  plasmin 
(!,  2,  .3,  4,  5).  It  is  obvious  from  the  present  data  that  i"  was  necessary 
to  use  approximately  10  times  as  much  inhibitor  preparation  to  inacti¬ 
vate  the  same  proteolytic  plasmin  activity  ss  trypsin  activity.  It  may, 
therefore,  be  possible  to  observe  mainly  antitryptic  and  compa  rati  re1 
little  antipLasmin  activity  if  the  amount*  of  the  inhibitor  preparation 
emp'oyed  in  the  antipiasmin  assay  ate  not  in  the  range  of  proper  concen¬ 
tration.  This  ratio  of  antipiasmin  to  antitrypsin  setivity  would  have  to 
be  taken  into  account  if  ore  measures  the  antipiasmin  activity  of  an 
inhibitor  preparation. 

V.  SUMMARY 

Experiments  to  separate  antitrypsin  and  .intiplasmin  activity  of 
bovine  blood  by  ammomum  sulfate  fractionation,  bv  electrophoresis, 
and  by  heat  mact./atior  indicate  that  the  antiproteolytic  activity  of 
bovine  blood  against  trypsin  and  plasmin  is  due  to  a  single  inhibitory 
factor . 


VI.  RECOMMENDATIONS 

Further  purification  of  the  antip  roteolvtic  preparations,  o  ained 
by  electrophoresis  of  certain  bovine  plasma  fractions,  indicated. 
These  at  -dies  should  be  extended  to  human  blood. 
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Board  Hr  \  QCAF  f 
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At*  FDOC? 

Uf*4«w  Uata,  Air  ,  , 

***•«*»•  •*■  A»i-e*t««  UaJuino 
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»*  e««  54«A  S*m 
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N«rt««<4  C  motor  laatMi 
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L.kr»<*n 
Ar*«r  K«c(fA 
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Ofti  C'Jr 
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V»4  Mr  3,  0t  rF 

Fort  Banning^  Gootgim 
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Arootrlm*  UairyrmntZZUr 
L.I.,  Ham  York 
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